Cloning, nucleotide sequence, and expression of the flavodoxin gene from Desulfovibrio vulgaris (Hildenborough).
The gene coding for the flavodoxin protein from Desulfovibrio vulgaris (Hildenborough) has been identified, cloned, and sequenced. DNA fragments containing the flavodoxin gene were identified by hybridization of a mixed synthetic heptadecanucleotide probe to Southern blots of SalI-digested genomic DNA. The nucleotide sequences of the probe were derived from the published protein primary structure (Dubourdieu, M., LeGall, J., and Fox, J. L. (1973) Biochem. Biophys. Res. Commun. 52, 1418-1425). The same oligonucleotide probe was used to screen libraries (in pUC19) containing size-selected SalI fragments. One recombinant, carrying a 1.6-kilobase (kb) insert which strongly hybridizes to the probe, was found to contain a nucleotide sequence which codes for the first 104 residues of the amino-terminal portion of the flavodoxin protein sequence but lacked the remainder of the gene. Therefore, a PstI restriction fragment from this clone was used as a probe to isolate the entire gene from a partial Sau3AI library in Charon 35. Of the plaques which continued to hybridize strongly to this probe through repeated screenings, one recombinant, containing a 16-kb insert, was further characterized. The entire flavodoxin gene was localized within a 1.4-kb XhoI-SacI fragment of this clone. The complete nucleotide sequence of the structural gene for the flavodoxin protein from Desulfovibrio vulgaris and flanking sequences which may include promoter and regulatory sequences are reported here. The cloned flavodoxin gene was placed behind the hybrid tac promoter for overexpression of the protein in Escherichia coli. Modification to the 5'-end of the gene, including substitutions at the second codon, were required to obtain high levels of expression. The expressed recombinant flavodoxin protein is isolated from E. coli cells as the holoprotein with physical and spectral properties similar to the protein isolated from D. vulgaris. To our knowledge, this is the first example of the expression of a foreign flavodoxin gene in E. coli using recombinant DNA methods.